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Wt.) o I n(e t pre able; rent I t s.. talon t 1,;:t !: o

tn,Ivpr opt (at itly ill ev.111Lirtow;, I cf;IIII!;
often. inconclteiive. In .1 leview of-:),(410
I 1011 I epill tton (tittle pt oject N o
Fa hnatly,tt ,tad l4111.111 ( 147)) filen( it t'''d COIHMOII 0/ s
or ha,tatds in evaluations And in the use of tests.
the ha....atds and ways t_o avoid them AIW ptesented
ht` low; Any one Ill them can invalidate An otheu
wise sound evaluation,and should he Avoided.

Hazard 1: The Use of GradeEquivalent Scores

Crado-vglitvalent !,!,coro't provide An iwiensi-
tive, .4-nd, in some instances, t LI V,.
d t , as of yowl it iv t grnwtIi. The
c-oncept lit a grade-v(1(1 tv lout !;cure in ml' ;lt`,ttl-
ttig -t 61- example, a grade -equivI1lent score of tivt;
attained by a third loader on a math test does not
mean ,that he knows flith-grade math. PossiMly he
can at) third-grade math as well as the average
filth grader, but it is likely,that no filth-grade
students have ever taken the third-grade level
of the rest.

The use of grade equivalents for evaluation
purposes.creastes a second problem in that they
do not form on equal-interval scale and should'
never he averaged. Finally, grade equivalents
are constructed based on the assumption that
growth occurs at the same rate throughout the
school year. Research has shown, however, that
learning tylfically does not lollow this regular
pattern and, 'whenever this is the case, gains
measured in .grade equivalents will be artifici-
ally inflated or reduced. Fora complete, dis-
cussion` of their problems, see Technical Paper
No. 1 .entttled Whats-Bad about .Grade-Equivalent
Scores.



Hazard 2: Thu Use of Inappropriate. Statistical Adjustments
with Nbnoquivalent Control Groups.

There. are SeVel.01 ',tat 1st procedure:; t hat
are widely used I n nn au. emp t ju compensate for
"initial differences between treatment and control
groups. Some are legitimate while others are not.
Making between-group comparisons using either
arawa gain st:oreo ,ot. "residual" gain scores falls

into the latter t'ategory. Both piocothives should

be scrnpulowily avoided.

A raw gain score is simply he difference be-
tWe0a a pie- and a posttest score (ind reflects the
gain- made betwe,vii.testings'. It is argued that,

.although two groups may have been somewhat differ-*
cut in terms of fititial achievement levels, their
expected gains would be roughly comparable atter
the same educational treatment. This would be
true,' however, orfly when each group's posttest
standard deviation is the .g)tme as its pretest,

standard deviation. Where the posttest standard
deviations are larger than those of pretest scores,
a raw gain score analysis will systematically un-
derestimate treatment etfects. Conversely, the
,

procedure will systematically overestimate treat-
ment eftects where the standard deviations of
pretest scores exceed those of posttest scores.

A residual gain score is the difference be-
tween an actual posttest score and a posttest
score Atimate derived from the combined treat,-
ment and control group regression line. Presum-

ably the mean residual gain score for a group
which received an cffective treatment would be
positive while that for thercon,trol

\
group would

be negative. Also, the sum of the absolute values
of the two differences would provide an index of
the size of the treatment effect. Unfo'rtunately,

it can be shown algebraically that a residual gain



were Ana lys is always undoro?;t IMat t of

t he t 1 eat ment et t eel except whoi e t he oups. pi e-

t est scot es at e ego,' I . Fur t her mot , t he amount
of rst at (moult is dl,ect iy piopotI tttlt.oI I

of the initial dltlerence between rttodp!i.

There are other factors, ;neh ..:v; how the treat-
ment and control groups mtre formed, which 'deter-
mine the appropriate adlustmont procedure to com-
pensat their 'init ial d Refer to
Technical Paper No. 12 rut It led St at int teal Ad-

t men t s for NonetuuivatIt . Coll( ro G ott_r s for ;11

more complete discussion of thls.toptc. Here it

is sufficient to point our that neither raw nor
residual g;iin ~cure adjustments id adequate.

Hazard 3: The Use of Norm-Group Comparisons with
Inappropriate' Test Dates

In norm referenced ovaluations,.tosts,should
he administered-at nearly the same time as the
test.publisher tested the norm group. When e(m-
trol groups-are available, few evaluator~ would
consider testing the treatment and control groups
more than a few days apart. When norms are used
as a substitute control group, this Same consid-
eration needs to be given to test dates.

Treatment group students should be. tested
within two weeks of the midpoint of the interval
during which the normative data were collected.
Test in within six weeks of empirical norMative
data. points is permissible if lidear interpola-
tions or extrapolations'of the normative data are
made. Tests that provide normative data for only
one point in the year should not be used in fall-
to-spring norm-referenced evaluations.

Hazard 4: The Use of Inappropriate Levels of Tests

If most of the pupils achieve very high or

very low.-test scores, the. level of the test may
.4 ,,

fi
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b' inappropriate for assessing Choir performance.
It pupil!. encouplei the test How- at pretest time
or the ceiling a( posttost time, treatment cliecNs
will'he uuderestimatod. Conversely, it the ceil-
ing is enchuntered on the pretest ol the !tool on
the posttest, gainswi1.1 be overestimated. Ideal-
ly,' students' should score in the middle of the '---
range of possible law scores.

Test levels should be selected on the bash;
of the achievement levels of the students, ifot
on the basis of their grade in school. In

cise, the nominally recommended test level ur one
level below will be suitaille for tcstinw Title I

stlitlents. See Technical rap r. No. 6 entitled
Out-ol=Level Testing for additional inlormation
on 11111i .1.001! .

Using a test lo-vel other than that nominally
reetimmen.ded I or .1 part ic ul a r grade is Moly to
mean that norms tables for the tested students
are not, included in the test manual. llowev.er,

it is not mcaningtul to assess either status or
gains by coMparisons with student's at a different
grade level. The status of a sixth grader 54ould
be assessed using sixth-grade norms even it he
is tested with a totirth-grade test: Most major
1).4S1 pub 1 Isile , tortuuately, have interlocked.
ttheir test levels by proviaingan expanded stan-

d

dart' score 'scale which enables the determination
ofscore equivalencies between adjacent test
levels. These sokires make it pos"sible to predict
from a pupil's score on one test level how he
would have scored on Ehe next higher or *lower
level, thus providing access to the in- level
norms.

Hazard 5: Missing Test Scores

Ana lyses of evaluation data should be based
only on those students with boob pre- and post-

e

.11
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I Cti Illtt. pre t .it I011 of 4.11 .1, -
t'Ve :*111)ii Id take into ..o.count t he ch..tt .te t eti
of l he tit! tilt who dl upped out, k'utt ed tate, 01
y l . 1 d 1 1 . 1 1 e t ' I I 0111 t he p i t ) et' t . Fut' re, I I '.Ill

t t he CIWtS t ".'1t Udell! !. till t ht pret t!.1
di Upped out most t 0:; t t ( .1V t"

pot; t t 1';t' ()I would Ill(' 1 t',1;i0 Wt t 11 Ies.pect t t) the
pre t t'S t scores s impl y bet..iuse of the i

dent s. Tlet s Iis Le.1Se 00111'd be it p 1 0 ett
a gain. Likewise, it 'the high-scoring students
graduated trom the gLoop, the mean posttest scot e.

woul ti t c at y t Lit eft'.

to avoid this haza rd , every elltUit 111101 t

111.1de to Oh( pct'- and post t t.:;t. scot eh for 0.1011
pl-t) jet' t pat t it' I pall( .11111 t`1 11.11.e CO11111.11 111010i 011

1, nose students t oor whom hot h :;k e:; C.11) it'

that troth students 11.1V I only pre( est or 00 I ,

post (es.(. scot- m us t lie C.11.01111 I y examined 10
it thuy differ in some systematic way irom the
data of ...St ellt h.tving hot pre- and p0s t t est
scores. A description o1 any of these ditierence.s
shon 1 d be i ne 1 ud cif in flit' eVa 11.1t 011 report.

Hazard 6: The Use of Noncomparable Treatment and
Control Groups

This haz:ird is closely related to Hazards .2
and 8. 111 convi!mt Iona 1 expel:Yin eta a 1 des igus ,

treatment and control groups should be similar
in.allfeducatipnalty televalft respects 1)0tC)re

the treatment begins'. .Groups which differ in.'
,terms' of preteIt scores preS6nt an obvious source
of bias. Other 'more Subtle ftctors stta as dit-
terencq.s in age, sex, race, or socii;economic
status can also exert strong biasUrIK iniluences
and,should he avoided. Nonvolunteers should
never be' used as control's for pupils who-volun-
teered (or were volunteered by theivs,parents)
for a T.Irticular instructioffal treatment.



Whenever possihle, studebts should he assigned
.

to tivatment And contiol groups on A iandom hasis.
For example, t lt :l'1111`!;t Cr-7 tong rtad ng pi ogi ,

pupils could hl randomly assigned to tit sr- or
secend-semestei gioup:i. For the Hist halt of
the year, onc, groupOtild serve .1:; thv control
gieutp tot the-other, but both }shops would
Ately receive equal mnounts of the treatment.

In :;4)111 CASV:i, pie-existing groups will lie
enough alike so'that they can appropriately he
Considered.equivalont to random sauples Isom a
single population. In other .cases, controJ
g n uroup will he known t dier syst fro/

I
'tile treatment group. Where the ditterenci, is

small, the controlgroup model may, still provide
the best- method ot evaluating, the protect, and
statistical adlustments can be made to compen-
sate for between-group differences (,see Technical
Paper No. 12, entitled Statistical Adjustments
for Nonegnivalent Control Croups). Waet,e the

differences are large, however, there is .no way
which a noncomparable, control group can pro-

vide an accurate estimate of how well the treat-
ment group would have- done without the treatment.

tc

Hazard 7: The Use of a Single Set of Test Scores for Both
Selecting and Pretesting ParticiRants

When students are selected for participation
in a special group because, they obtained re la-
tively high orlrelatively. low scores on some test,
Use of these scores as pretest measures invali-
dates any kind of norm-referenced evaluation.
This problem stems from what is known as "statis-
tical regression," "regressfbn toward the mean,"
or .simply, the regression-effect. For a discus-
sion of this topic, refer to Technical Paper No:
3 entitled The Regression Effect.

6



l.
I f I ow-sc or lug St (meta s at 0 rot est et( On t he

same of .1 ,eompa rah I. e test , t hey wl I I !Witte higher
on t he AV er Apy Wit 1 I e '.1 I I In 1 till IV hip,h-seot lug

4,
group wi t I sot re I owe I . The t et011 t IS t 11,1 t low-
St'o 1' t Ilg groups appear to.I eat n mote it om a spec i a I

program 'than they actually do, 'while gains in spe-
ial progrmns for high-scoring stWents MV he oh-

,sc nu ed .

10 av(iiii this, ha Zit i'd , tt t Odell t tt Shot I I ti he se -
l et' t ed. t or ItAr t f o 'pat f oh t It a spec La I treatment

.h.ISOd on of 10 Set of test scores and then he pte-.
tested using an alternate loan of t he 5A110 t es t
or a different test. A petlectly legitimate al-
ternative is to base student selecttou on teacher
recommendations Or

(...grades;.
cltsroom grades;.

Hazard 8: Constructing a Maitched Control Grovp After
the Treatment Group Has Been Selected

Finding "matches" for treatment prticiliants
In some other group is a fundamentally unsound
practice. IJ tess they and the treatment pupils
are equally representative of the groups from
which they are drawn, statistical regression will
act differentially on the two groups and artiLi-
(-tally inflate the apparent gains of one group
with respect to he other. #01

In t he most , man situation, t he group(s)
from which the m, ching control pupils are drawnlt
-wiljbe higher achieving. than those from which the
trd.itmentsroup pupils are selected. Consequent-
ly, the.control group pupils will be farther he -'
low the mean of the group(s) to.which -they belong
than the treatment group children. On retesting
they will thus show greater statisticalifegres-
sjon and their posttest scores will-be too high.
to serve as a no- treatment expectation for the
Title I participants.

7



The coect procedure' for establishing matched
control ) oups t mit i iist .ittd
than 1111'11111C1 S u1 0.11'11 11.11 tantiontly to the

Iteatment 'or tho conttol group. That Is a lago
gtonp ot students, All eligthle to he in the ptol
vet, in.ftst he Available. The first step is to di-

vide the group into matched pails based on test
scot es, 1't lull hackgt mind , sex , et t . , So t lia 1 1 he

two menthe I :; 1) 1 .11l pail .1 4' .1:i !1-111 1 a1 poss t-

ide . ThOn, aftet the matching (holes:; is complete,/
some random procedue Sat Al .1!; flipping A coin

should he rased to decide which memhet oi each pail

goo:, into the tteatment and which into the controt
gl tbIll)

4

Hazard 9: The Careless Administration and Scrornig'of Tests

Test I1) 11111S1 be accompl ished W1 th rupu IOW;
at tout 1011 to I. . For Most eAi 1 (lat. ion uuldcls,
the primary requirtment is that treatment and col
t A41 0 et11111/.11- Stoll gr.Aps he tested i 11 exactly
smno-way. Minor variations from the procedures
described by the test liublisher are permissible.
In norm-referenced evaivations, treatment tjoups
should he tested in the sine way as the students
i the norm group. This requirement means that
procedures Outlined by the test publisher must
be followed precisely. 11

Problems arise it tests are administered or
scored in an inconsistent and careless manner.
It there are differences in the ways in which the
test takers and the norm group students are tested
or it there ate:ditferences in the procedures,
conditions, and scoring at pretest and posttest
times, then it is impossible for the resulting
data to be accurately interpreted. There are no
statistical manipulations that can compensate. for
mistakes made in administering or scoring a test.

he



To AVOW this hazard, the tollowing steps
should be t a :

I . l'oNt proredur es in to.t im der I y and acent

F,1011111 .1:: tit t he coot toI, c omp,11 I t; ou 0 I no 111)

group used ti generat e t he no- t I eat ment expec-
t a t ion,'' Testing treat.mont won') pupil in

exactly .tho same way .1:. puiils in the.nofmlng
sathple means fnllowing tlrfo)N:st publitiher's
d i 1 cc 1 i ohn i ii eve tli, del a i IS*.

.1. The piyeedres, conditions, and scoring meth-
ods -u4.d during postlesting must he exactly
the Sallie AS hose wa'd during pretesting.

Hazard 10: The Use of Different Instruments for Pretesting
and Posttesting

nonu-reterenced design, it is not ad-
visAble \o change tests between pre- and posttest-
ing because there is no adequate way tar compare
pretest scores on .one test with posttest scores
on a completely different test. Since each test
publisher follows slightly ditferent norming prac-
tices, it is likely that one test's norms,will he
slightly "easier" than auotlier's. This difference
does not matter it ,the same test is. .used both pre
and post but could magnify or obscure real gains
if changes were made. Miile it is not essential
to use the same form and lavel of an achievement
test pre and post, this practice is also rec.om-
mended.

Some tests have been developed so that the
lower levels are intended frr USe at the end of
one grade and the beginning of the next. In these
instances, to use the same form and level of test
for fall pretestisig and spring postIesting, it

9
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wilt, he necessary either Cie _pretest or posttest
out-of-level. In some grades -where, spring-to- .

spring or fall-to-fall evaluations Are conducted,
It may be necessary to (hinge test levels in
order to avoid ceiling or floor effects; unfot-
tunAt(Ily, this practice will.introduee 'an unknown
amount of errs r into the measure of gain.

Hazard 11: The Use of Inappropriate Formulas to Generate
No Treatment Expectations

MAny projec is use an unreal astir' theoretical
model or formula to calculate "eXpected" posttest
'scores from 19 or other pretest scores. If stA1-.
dents do ,het ter than the calculated expectation,
the project is considered a success.

A Many methods have been devised for calculat-
ing performance-level expectations which rest on
untenable.assumptions. Neither IQ scOrs nor
grade-equivalent scores should be used to generate
no-treatment expectations. For example, a student
who has gained .7 years per year, on the average,
since beginning school, ispresumed to continue
at the same rate unless a !Ipe'cial program in-
creases his Unfortunately, grad -equivalent
gains measured from fall to spring will usually
exceed this; Tate - -evert for typical Title I chil-
drenand treatments will appear to he more ef-
fective than they really are.

In norm-referenced models, no-treatment ex-
pectations .should be generated solely from empiri--
,cal percentile norms tables. When control groups
are used, t..be actual posttest scores of these
groups provide the proper basis for evaluating.
treatment effects. In the special regression
model, a regression Ilse based on comparison group
data (an be used to estimate the posttest scores.



Hazard 12: Mistaken Attribution of Causality

Observed gains may have resultNItft'om the Title
I treatment, but there are always plausible alter7
native explanations. The plausibi4ity of these al-
ternative,explanationS should be carefully examined
before evaluation rusu s are attributed to proj-
ect' impact, as evaluati n hazards are often the
cause of apparent gains or non-gains:

Sometimes project part iCipants Ivarn-substan-
tially murk than'woursi havU been expected, but the

project, per se, is nut re!-!yonsible. Instead, the
gains could be a result of the Hawthorne ettvct.
(Whitehead,,..1438) in which sp?cial project 'parti-
cipants do well simply because they are getting.
special attention. The nature of the treatment,
may not necessarily be important. An opposite re-
sult may folio from a:John Henry effect (Sar.ut-
'sky, 197.2). I this case, comparison group stu-
dents ext hard to prove that they are lust
as good as pro) t s 'dents.

Other likely causes of misleading; gains are
unrecognized "treatments" which have'nothing to
do with the ptorect. Kist school systems are in a
constant state of flint with multiple Changes every'
year. Changes in school programs, personnel, fa-
cilities, class sizes, community characteristics--
any or all of these factors can affeCt student
performance. Also, the true source of achievement'
gains is sometimes improperly identified because
children are involved in inure than one truotment.
Under these conditions, it 1.3 impossible to deter-
mine causality in an unambiguous manner.

* * *

The table below indicates which hazards present
the biggest threat to validity of the Title I eval-
uation models.

II



EVALUATI NIHAZARDS/BY MODELS .:

Control Norm Special
Group Group Regression
Mi)del Model Model

L Grade-equivalent
scores

2. Inappropriate adjust-
ments

3. Norm-referenced. testing
on inappropriate dates

4. Inappropriate test
levels

5. Missing test scores

6. Noncomparable groups

7. Selection based on
pretest scoreS

8. Post-hoc matching of
groupS

9.Cateless testing

IU. Noncomparahlc pre- and
posttests

11. Inappropriate .posttest
estimates

12. Mistaken attributioU of
causality

12

XX

X

X X X

X X X

X

X

X

X X X

X

N/A N/A N/A

X X X
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